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(57) Abstract: Novel $ -latcam compounds represented by the following general formula (I) or pharmaceutical^ acceptable salts 
thereof which are useful as serum cholesterol-lowering agents: (I) wherein A b A 3 and A* represent each hydrogen, halogeno, Ci. 5 
alkyl, Ckj alkoxy, -COOR h a group represented by the following general formula (b): (b) (wherein K x represents hydrogen or C M 
alkyl),^ group represented by the following general formula (a): (a) [wherein R 2 represents -CH 2 OH, -CH 2 OC(0)-Ri or -C0 2 -Rw 
R 3 represents -OH or -OC(0>Rj; R4 represents -(CH^RrfCH^ (wherein k and 1 areeachO or an integer of 1 or above provided 
that k+1 is an integer not more than 10; and R 5 represents a single bond, -CH=CH-/-OCH r> ^\ 
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carboy or -CH(OH)-); provided that at least one of A„ A, and A, is a group represented by the above formula (a); A 2 represents 
C.5 alkyl, C,.5 alkoxy, C,. 5 alkenyl, C,. 5 hydroxyalkyl or C M carbonylalkyl; and n, p, q and r are each an integer of 0, 1 or 2. 

(57) 




(1) 



C,-C.©T;I/3^S/S, -COORu (b): 

_ 0 COjR, (b) 

H 3 C^CH 3 

T'^fSx Xfct&a (a) : 

Rj^^^Rj 

T I (a) 

— Rr^O^Ri 

CsS^K R.tt-CH.OH^ -CHtOC (0) -RiSXtt-CO 
t-RiSx R»tt-OHSXI±-OC (0) -R,S, R«tt- (CH 
«)iR.(CH a ).- (fiU k t 1 tt OXtt 1 W±©S£fe-C<& t)x k + 
lfcfc 1 0 WT©S!8CT'<&*oK * &Rsttg§$tl> iHgl^, - C 
H = C H -OCH*- N *;i/^x;i/SXti- CH (OH)-ffc 

a) afwtSffeS. 

• 07 ^ C.~C t CDt H D *'>7;i/*JH&XttC ,~ C .CD 

;i< # = ji, t ;u * ;i, & t- & * o 

n v Px qSrjf r {±O x 1 Xtt 2 cDg&$£1-„] 
r- * £ ix a <b£t,x « -5 © jg^ft t & § t ft * Jg t $> a . 



WO 02/066464 Al IlliM 



WO 02/066464 



PCT/JP02/01481 



w m m 

*^Bj{i, mm/3 ? * 2>fc$®Rv*0u&ij^ mvuzmib 

l^n l/X^n-;ixjfii^{i, MlStote^Jg©* § V * * 7 r * * 

(«A« S Lipid Research Clinics Progra 
m., J. Am.Med.Assoc, 1984,251, 351&tf365) 0 S£^ N HMG-CoAia^^^ 

L&#*>, HMC-CoAjlTcHijRfflSfflttaiAftjfcai;, ^ y n-;H£T 

Mevacor in Physician's Desk Reference, 49th ED, Medi 
cal Economics Date Production Company, 1995, 1584) 0 £CDfc© s 

*******IT** M.A.Farboodniay Jahromi et al., 

J.Nat.Prod., 1993,56, 989., K.R.Price,The Chemistry and Biologi 
cal Significance of Saponons in Foods and Feeding Stuffs. CRC 
Critical Reviews in Food Science and Nutrition, CRC Press, 1987, 
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26,27) 0 c*i&©E*6#fc*N i^mn^on b x ^ a - ;i/ © ifc £ <♦ 

x. (iP. A. McCarthy et al. , J.Med. Chem. , 1996,39, 1935) c jftjft 
3 l/*xD-;i/£{gT£^£/?-7 A-fb£r^$^££ftT ^5 ( 
S.B.Rosenblum et al. , J. Med. Chem. ,1998,41,973, B.Ram et 
al., Indian J. Chem., 1990,298,1134. * Jl Z *±USP498,3597) 0 

i/^y p-^iRiRii^^^s^r. jd a s m 

<fc D "/JxJlfc^tt* tiSo £ - ^ £ * A<b£rt)-0- d 

£H^1~ 3 M.van Heek et al. , Brit. J.Pharmacol. ,2000,1 

29, 1748, J. Pharmacol. Exp. Ther., 1997,283, 157) e 

-fl^rtfcx A«mfciN<ofr<Di|£fc£-0-^££tf;fc 
fc£&©3 l/^D-^fcTflsfflfcffife&ftTV'vS (0i*.«W.D.Vacc 
aro et al., Bioorg.Med. Chem. Lett. , 1998,8, 313)o Lfrbs 
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j5*4C-Blfti»«*tii[«3l/77D-HT3lltJI«t* 

M#fcLT*J§fcC-E»ft C«ittfR.J.Linhardt et al., Tetra 
hedron, 1998, 54, 9913, D.E Levy, The Chemistry of C-Glycosides;E 
lsevier Science;Oxford, 1995. , M.H.D.Postema, C-Glycoside Synth 
esis. CRC Press; Boca Raton, 1995) HfeA-f^y y ^?fct4 
££T*s ( 1 ) /MtSStS^aj/^ti^itg^j 
*£k*6s SBH*»±ftfce£3; 1 fc#igj 6 . C fc !K (2) /jiji 

ffctofc* aMBfflttx fcsSo-jfta (I): 
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(I) 



C !~ C 6 ©7';H3dr$/S, -COORu (b): 

-°X C ° 2Rl cb) • 

H3C CH3 

T-^tSx (a) : 

R 3 

R3 rV R3 (a) 

CSC^s Rili-CH 2 OH^ -CH2OC (0) -RJXIi-CO 
2-RJ> R 3 &-0 HSXIi-0 C (0) -RiSn RWi- (CH 
2 )kR 8 (CH 2 ) 1 - «SU kfclliOXiil^±Ol|[-efeD> k + 
ltt 1 0«T«DSS»-Cfc*.)s £fcR5&3|g-££^U £^1^ -C 
H = C H - s -OCH2-, *;^r;Hxli-CH (OH)-ffe 
So) T-^f^T-feDs Au A 3 JkXfiA<(D^Ttii> 1 ^&&-f±l3 ( 

Az&s Ci~c 6 ©7;i/4;i/i> c i~ c %<0T)vn Ci~c 
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$fc*»a§tt N -j&a (i) -ca%**L*ft* 

n-;HgTJW-Cfc*. It, -tta (i) -ca%*tu*ft^ 

eias»)i:©^ffit: t t 5 jfl l a| :i ^^n-M-j:' 

-JM (I) <Dfc&Wl±?<D$i §K^tt^0Sigf(:j:O., 

#iJxfc£E&A lB^fcN. 01~ 1 0 0 0 mg^l ~^IH{3^(t 
fcs — IS5t (I) HmZtiZfij'&Vot /3 - 5 ? — nm£ffl£<D& 
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&0-£&&^o *mwiz<g£ti% t LX, TUOit^ 

(1) US*, 3 R *) - 4 - {4 - [( 2 S , 5 S , 3 R, 4R, 
6R) - 3, 4, 5-MJfcb*P*^-6 - (tFD^^^jl/) a 
;i/bKD-2H-t^>-2-^;i/] 7x-;u} -l - (4-7;i/tf 

n7i-^) -3- [3- (4-7jl/tP7i-Jl/) 7*a£;i/] t-S 
^^>-2-^-> 

(2) (4S*, 3R*) - 4- (4- {[5S, 2 S, 3R, 4R, 
6R) - 3, 4, S-MltFD^J'-e - (hpD#*/^^) ^ 
;i/th-n-2H-£7>-2--f;H 7 x - ;i/ ) - i - (4 
-7JWD7i^il/) -3- [3- (4-7;i/tD7ir;b) 7Dt 

2 

( 3 ) ( 3 S , 2 R , 4 R, 5 R, 6R) - 2- [(4 - {( 4 S*, 
3R*) -1- (4-7;i/^P7x-;i/) -3- [3- (4-7;)/* 
D7i-ji/) 7*n b;u] -2-^ + y7ffi;>-4-'fM 7 x - 
;b) ^^;i/] -4, 5 -^7--fe^;i/*dri/- 6 - (r-k^;v*^i/^ 

(4 ) (4 S-, 3R*)-4-(4-{[5S, 2 R, 3R, 4R, 
6R) - 3, 4, 5-HJfcKn*5/-6- (t h*P^ri/^f;i/) ^ 

;i/th*D-2H-t7>-2-'f;i'] *^;i/} 7 x ^ ;i/ ) -1- (4 

-7DD7x^.;i/) - 3- [3 - (4-7;i/*D7x-;U) 7* D t? 

;i/] T-t? 2 -*> 

(5) (4 S*, 3R*) - 4- (4- {[5 S, 2R, 3R, 4R, 
6R) - 3, 4, 5-MfcKD*$/-6- (b FD^i/^jl/) a 
;i/t K D - 2 H- >- 2 - J )V] 7 x - ;u ) - 1 - (4 

6 



WO 02/066464 PCT/JP02/01481 

~* ^^i-*) - 3- [3- (4-7WD7is^) rot 

(6) (3 S, 2R, 4R, 5R;.6R) -2- [(4- {(4S*, 
3 R*) -1- ( 4 - ^ h *>>7 i - 3- [3 - (4-7^ 
D7x-;i/) 7*DK;i/] - 2-**V7*fj;>-4-^/l/} 7*- 

-4, 5 -^7-fe^;i/^-^$/-6 - (7*-fe^;u;fr*s^ 

(7) (4S*, 3R*) - 4- (4- {[5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-hUtKD*S/-6 - (tFn^i^^M ^ 
*tFn-2H-K7>-2-f;p] 7 - i - ( 4 
-^^;i/7x-;i/) -3- [3- (4-7MD7xr;H 7d e 

(8) (3S, 2R, 4R, 5R, 6 R ) - 2 - [( 4 - {( 4 S *, 
3R*) - 1- (4-^^7xz;p) - 3- [3- ( 4 - 7 u 
7 x - ^ ) -2-^4V7^fj;>-4-«f;i/} 7 x " 

^) -4, 5 -^7*-k^;i//i-:^>- 6 - (7--fe^-;i/^^^^ 

^tFD-2H-t7>-3-^l/7-lrr-h 

(9) (4S*, 3R*) - 4- ( 4 -{(5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-hVfch*n3^>-6- (hKP^Sy^^-;i/)^ 
^th-D-2H-b' 7 >-2-^;H 7*-)],) - 1 -7 x 
-;i/-3- [3- (4-7WD7irj|/) 7nt;i/] 7-t?^>- 
2 -^-> 

(1 0) (3S, 2R, 4R, 5R, 6R)-2-[(4-{(4S*, 
3R*) -1-7x^-3 - [3- (4-7WP7x^) 7D 
e*] -2-**V7W>-.4-^M 7x-;i/) -4, 

7 
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( 1 1 ) (4 S*, 3R*) -4 - (4 - {[( 5 S , 2 R, 3 R, 4 
R , 6R) - 3, 4, 5-hl)hKD3^>-6 - (t h'D^J'^f 
71/) A;i/tFD-2H-t7>-2--f;i,] ^ ?-7l/} 7 x-;b) - l 

- (4-7iVtD7i_jb) -3- [3- (7x-;i/) /Dtjl/] 7 
-te*^>- 2 

( 1 2 ) (4 S*, 3 R*) - 4 - ( 4 - {[( 4 S , 5 S , 2 R, 3 
R , 6R) - 3, 4, 5, (t |»D*J/^f 

71/) fn-2H-t7>-2-^;i/] ;>< ?-7i/} 7 x^7i/) - i 

- (4-7;i/t07ir;i/).-3 - [2 - (4-7/l/tD7x^ 
*/) 7-tf^$7>-2 

. ( 1 3 ) ( 3 S , 2R, 4R, 5R, 6R) - 2 - [( 4 - {( 4 S *, 
3R*) - 1 - (4-7Jl/tD7Hi^) -3- [2- (4-771/;*- 
x^71/] - 2 -Tf-^VTHf >- 4 -^71/} 7 x- 
71/) p<^7V] -4, 5 -^7-fe^71/^^ri/- 6 - ( 7* -fe ^71/ ^ ^ >> ^ 
^71/) ^71/ 1 KD-2H-t:7>-3-'1'7l'7-fe7 1 -h 

( 1 4) (4 S*, 3R*)-4-(4-{[(4S, 5S, 2R, 3 
R, 6R) - 3, 4, 5-F'Jt + - ( fc K D * ^ 

71/) ^7l/bh*D-2H-t:^>-2-i'7l/] ;* h 7 x»;i/) - 

1- (4-7 7l/^P7x-7l/) -3- [3- (4-7;V^-D7x- 
7U) 7Dtf7l/] -7-t?^S7>- 2 > 

(15) ( 4 S*, 3 R*) - 4 - (4 - {[(4 S , 5 S , 2 R, 3 
R, 6R) - 3, 4, 5 - HJ t K n - 6 - (kFD^>>^ 
71/) ^.71/ 1 h*D-2H-t:7>-2-'1'71/] ;* h 7 x - 71/) - 

8 
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1- (4-7WD7x^) - 3 - [2- (4-7MD7xM 

( 1 6) (4 S*, 3R*)-4-(4-{[(4S, 5 S, 2R, 3 
R , 6R) - 3 , 4, 5-hi;kh*D^>-6 - (hFD^^^ 
;V) ^tl«B-2H-K7>-.2-^] * h^>} 7x^-1 
-7x-;m^- 3 - [3- (4-7;^D7x_;v) 7Dt;H 
7*-t??-^>-2-:*> 

( 1 7) (2 S, 3 S, 4R, 5 R, 6R) - 6- [4- {(4S S 
3R*) -1- (4-7;^P7xr;H -3- [3- (4-771^ 
D71 -^) 7Dt;p] - 2 -**v7*fj>>- 4 7x- 
;i/p<^;i/] - 3, 4, 5-MJfc HD*^^t.|5 D-2H-t5> 

(18) 2 - {4 - [( 4 S*, 3R*) - 4- {[( 5 S, 2R, 3 
R, 4 R, 6 R ) — 3 , 4, 5-h»JtKD^*/-6-(t.l«D^S/ 

3- [3- (4-7WD7x^) 7DtM -2-^^V7-fe> 
i> =■;!/] 7x7^^>} -2-^;i/7Dtt>Si^l/i7r^ 

(19) 2-{4-[(4S*, 3R*) -4-{[ (5 S, 2R, 3R 5 
4R, 6R) - 3, 4, 5-hyth-n^>-6 - (tjtn^^f 

[3- (4-7;i/^D7xrjl/) 7*P t?7l/]- 2 -;fr*y T - 
A] 7x7^i/}-2-^f;i / 7Dt^>|g 

(2 0) 2- {4- [(4S*, 3R*) - 4- {[(5S, 2R, 3 
R , 4R, 6R)-3, 4, 5-h»;tKD#^-6-(hHD*J/ 
^bh-0-2H-t7>-2-^k] 7x-;u- 
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3- [3- ( 4 ?)V7 -2-^^rV7ff y 

(21) 2 - {4 - [(4S*, 3 R*) - 4 - {[( 5 S , 2 R, 3 
R, 4R, 6R) - 3, 4, 5 - MJ t F DJpi/ - 6 - ( b F D * 

h*D-2H-t7>-2->f;i'] 7 x - ;i/ - 

3- [3- (4-^Jb7ir;i/) 7Dt;V] -2-**V7«f 

(22) ( 4 S , 3R) - 3- [( 3 S) - 3- (4-7MD7i 
-fr) - 3 - b |fp*J/7D b*;]/- 4 - (4 - {[( 2 S , 5 S , 3 R, 
4R, 6R) -3, 4, 5 - MJ fc K d**/- 6 - (kFn^p^^ 
)]/) ^;i/b FD-2H-t7>-2-^;i/] .x^M 7 x- - 1 

- (4-7;i/^P7xr^) TV?-i?>- 2 - * > 

(23) (4S, 3R) - 3- [( 3 S) - 3- (4-7j^D7x 
- 3 - b K P*^7*P bVU] - 4 - ( 4 - {[( 2 S , 5 S , 3 

R , 4R, 6 R ) - 3 , 4, 5 - h U b h* P * - 6 - ( b K P * $/ 

* f-;i>) ^;ub H d - 2 H - b^ > - 2 )V\ 7 x - 

-l-7x~;i/T-lz^^>-2-3|-> 

(24) (4S, 3R) - 3- [(3S) - 3- (4-7j^D7i 
-;i/) - 3- bh*D^^7-Db;i/] - 4- (4 - {[( 2 S, 5S, 3 
R , 4R, 6R) - 3, 4, 5 - h D b K P - 6 - ( b h* P * $/ 

^;i/b h'P-2H-K7>-2-^l/] **-;W 7 x^;v) 
-1- (4-^;i/7irjl/) T€f-^>- 2 -/J-> 

(25) (4 S, 3R) - 4- (4 - {[( 5 S , 2R/3R, 4R, 
6R)-3, 4, 5-MJbb*P*^-6-(bKP^>^^;i')^ 
;i/b HP - 2 H-b*7>-2->f 7 x - ;v ) - 1 - (4 

10 
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-7;i/^-D7ir;i / ) - 3 - [3- (4-7WD7i^) 7Dt 
71/ J ^-fc?^^- 2 

(26) (4S, 3R) - 4- (4 - {[(.2S, 5S, 3R, 4R, 
6 R ) — 3 , 4 , 6-hiJtpDt*y-6 - (t|»D*^^) 
*t h*D-2H-K7>-2-0] *^7W 7x-;v) - l - (4 
-77P;*D7x-7l/) -3- [3- (4-7WD7x^) -3- 
V7*D fc*7l/] T-fe*7^>- 2 

(2 7) (4 S, 3R)-4-(4-{[(2S, 5S, 3R, 4R, 
6 R ) - 3, 4, 5-h';th*p*$/-6 - (tFD^^>^^) ^ 

;m FD-2H-^>-2-^;v] ^7i/} 7x-;v) - i- 7 i 

— ;i/-3- [3- (4-7il/tn7izjl/) -3-t^V7*DK;i/] 
T'-b?^^— 2 -3-> 

( 2 8) (4 S , 3R) - 4 - ( 4- {[( 2.S, 5 S, 3 R, 4R, 
6R)-3, 4, 5-MJtFD^ri/-6- (tb'D^J/^^) ^ 
^bFD-2H-K7>72-0] ^71/} 7x-^) -1- (4 
-*?-)\,7 ^~)\,) -3- [3- (4-7WD7iz;i/) -3-* 

(29) 4 - [(4S, 3R) - 3- [(3S) - 3- (4 - 7 7l>;f 
o 7 x -;iO - 3 - t Kn= 3 f.$/7'nt';v] - 4- (4 - {[( 2 S , 5 
S, 3R, 4R, 6 R ) - 3 , 4, 5 - h U t H D * ^ - 6 - ( b K 
D**^^) ^tl?D-2H-t7>-2-^l/] ^^71/} 7x 
-71/) - 2 -tf *VT-fe*^r:;i,] £Ji#^ 

(30) 4-.[(4S,.3R)-4-(4-{[(2S, 5S, 3R, 
4 R , 6R) - 3, 4, 5-h»;th*D*^-6-(bKD**>^ 
71/) ^I/th'P-2H-K7>-2-^l/] **)\,} 7x-;i/) -3 

11 



WO 02/066464 PCT/JP02/01481 

- [3- (4-7;^D7ii;i/) -3-**vrnK;b] -2-Hr 

(31) 4- [(4 S, 3R) - 4- (4 - {[( 2 S , 5 S, 3R, 
4 R , 6R) - 3, 4, 5-hUtKP*$/-6 - ( t K P * 

)V) ^;i/t FD-2H-t7>-2-^iV] 7 x - 3 

- [3- (4-7MD7irj|/) 7Dt;i/] - 2 -rfrdf 7 T-fe?^ i> 

(32) 3 - [(2E) - 3- (4-7WD7i-;k) -2-7 
D^-;u] (4 S, 3R) - 4- (4- {[(2 S, 5 S, 3R, 4R, 
6R) - 3, 4, 5-hUth*D^r$/-6 - (k^n^J/^jb) ^ 

;i/t FD-2H-t7>-2--f;H 7irM-i- (4 

(33) (4.S, 3R)-4-{4-[(2S, 5 S, 3R, 4R, 
6R) - 3, 4, 5-MJfch*P*$/-6- (b FD^^^f ^) ^ 
il/U-n-2H-t:7>-2-^l/] 7 xn;u} - 1 - (4-771/^- 
d 7 x -3- [3- (4-7;i/tD7i-;v) 7ot:;p] r-tf 

( 3 4) (4 S, 3 R) - 4 - {4 - [( 2 S , 5 S, 3 R, 4R, 
6R) - 3, 4, 5, - h U b K D=^>- 6 - (kl^D*^^) 
^;vt FD-2H-k7>-2-^f;v] 7 x - M - l - (4 - 7;i/ 

#D 7 xn;i/) - 3- [3 - (4-7W07i-)H -3-tf*V 
7Pb7l/] T-if ^^>- 2-7f-> 

(35) (4S, 3R) - 3- [(3S) - 3- (4-7^D7i 
-71/) - 3 - t HD^r5/7D t?;i/] - 4- {4 - [(2S, 5 S , 3 
R , 4R, 6R) - 3, 4, 5 - t K P * - 6 - ( t K P * i, 

12 
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(36)(4S,3R)-3-[(3S)-3 - (4-7WD7x 
= *) -3-fc pD^rn^] - 4 - {4- [(2 S, 5S, 3 
R, 4 R, 6 R) - 3, 4, 5-M)fcKn*$'-6 - (t Fd*»> 
^tFD-2fi-t7>-2»f^ 7x-M -i- ( 

(3 7) (3R, 4R) - 3- [(3 S) -3 - (4-7 W D7x 
-3-t Fn*^DK*] -4 - [(2 S, 5S, 3R 3 4 
R , 6R) - 3, 4, 5-hiJkh*napJ/-6- ( t K D ^ ^ 
71^) ^tFP-2H-t7>-2-^M - l-7x-iP7W 
>-2-#> 

(38) (4 S, 3R) - 3- [(3 S) - 3- (4-7;^D7x 
-710 -3-t *U*t,7u}£»l -1- ( 4 - {[(2S, 5S, 3 
R, 4R, 6R)-3, 4, 5-MjfcKp=^>-6-(th'D^> 

-4- ( 4 -771/^-D 7 x~7b) TV?-i;> - 2 > 

(3 9) (4 S, 3R)-3-[(3S)-3-(4-{[(2S, 5 
S, 3R, 4R, 6R) - 3, 4, 5-MJt|tD^-6 - (fch* 
D 71/) ^ t KD-2H-K7>-2-03 ^^71/} 7x 

-71/ ) - 3-t FB^D^] - 1-7x^-4- (4-771/ 
*D 7 x T-fe*^^>~ 2 -^-> 

. (4 0) (3R*, 4R*) - 4- (4- {[(5 S, 2R, 3R, 4 
R , 6 R ) - 3 , 4, 5-hUtKD^r^-6-(tKD^^^^ 
71/) ^71/ 1 Fn-2H-K5>-2«^] 7x^) - 3 
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- [3- (4-7;^D7i-jb) rnt:;]/] - l - (4-7;i/^D 
7x-;i/) TUf-yy - 2-*y 

(41) 3 - ((3S) - 3- tFD#^>-3-7i^l/7DtJl/) 
(4S, 3R) - 4- (4- {((5 S, 3R, 4R, 6R) - 3, 4, 

t ( b K D * ? )V ) ^hh'D-2H- 

2 - 

(42) 4- [3- (3S) -3- (4-7WD7izjl/) -3 
-tKP*J/7D^](4S, 3R) - 4- (4 - {( 2 S , 5S, 
3R, 4 R , 6 R ) - 3, 4, 5 - h 'J h FD+S/- 6 - ( b K P * 

^7i/b FD-2H-^7>-2--f;H tffr} 7 xn 

(43) 4 - ( 4 - {( 5 S , 2 R , 3R, 4R, 6R) - 3, 4, 
5-h'JtFP#^-6 - (kh'D^fi/^A) ^71/ b K P - 2 H - 
b5 > - 2 - 7V] 7 x^;i/) (4S, 3R) -1- ( 4 - 

^;i/7i-;i/) - 3- [3 - (4-7;utfD7x7*>>) 

-7-Hz^^>- 2 

(44) 3 - ( 3 - 7 x^;i/7Df 71/) (4S, 3R) - 4- (4 

- {( 5 S , 3R, 4 R , 6R)-3, 4, 5-hUhKD*^-6 

- (b FP3r^^;i/) ^-;i/b h* P- 2 H - t7 >- 2 71/] 
71/} 7x-;i/-l-7x-;i/7-fe*^^>-2-^-> 

(45) (4S, 3R) - 3- C(3S) - 3- (4-7 7l/;frP7x 
-71/) - 3 - b K P*$/7*P b*7l/] - 4 - ( 4 - {[( 2 S, 5 S , 3 
R , 4R, 6R) - 3, 4, 5 — h U b (b K P % > 

^;i/ b h*P-2H-b^>-2--f;i/] >} 7 x - ;i/ - 
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1- (4-7J^D7i^) TV^py- 2 

(4 6) (4 S, 3R) - 3- [(3S) - 3- (4-7 W D7x 
= *) -4-(4-{[(2S, 5 S) 3 

R , 4 R , 6R)-3, 4, 5-hUtKD*^-6-(tKD^S/ 

(4 7) (4 S, 3R)-3-[(3S)-3-(4-7WD7x 
= *) -3-tFD^7D^] - 4 - (4- {[(2 S, 5 S, 3 
R , 4R, 6R) - 3, 4, 5-M;tKD*S/-6 - ( t K D * */ 
**■*) ^tFD-2H-t7>-2H^] - 1 -7*D^>- 3 

(4 8) (4 S, 3R) - 3- C(3S) - 3- (4-7Wd 7 x 

= *) - - 4 - (4 - {[(2 S, 5 S, 3 

E ' 4 R > 6R ) - 3, 4, 5-hUtKD^^-6 - (tFp^>> 

^t|tD-2H-lf7>-2-a] 7»D^;b} 7x"^ 
-1- (4-7;^D7i-;i/) ^ 2 

(49) 3- ((3S) - {4- [(2S, 58, 3R 5 4R, 6 
R) - 3 , 4 , 5 - h y t Kn**>- 6 - (h Y ^/U 
t|»D«2H-K7>-2-f^3 7x-;u> - 3 - fc (f D ^rn 
K*)-(4S, 3R) -1, 4-K* (4-7Wn7x^) 

(50) (4S,3R)-3-[(3S) -3-'(4-7WD7x 
-*) -3-tPD^7*D^] -4 - (4- {[(2S, 5S, 3 
R) 4R > 6R ) -3, 4, 5 - h »J t KD*S/- 6- (fc)*D**/ 
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* iju t h'o-2H-t7>-2--i';i/] p< h^^7"Dt;i/- 

3-^71/} 7i-Jb-l- (4-7WD7i-;i/) 7 2 

(5 1) (4S, 3R) - 3- [( 3 S) - 3- (4-7WD7i 
-71/) - 3 - h h'D^>>7DtJl/] - 4 - (4 - {[( 2 S , 5 S , 3 
R, 4 R , 6R) - 3, 4, 5-MJfcKP*$/-6-(tFP*$/ 

* ^ 71/ ) ^7U fcb*P-2H-fc:7>-2--f7l/] ^b^>-2-7P 
'0-3--01'} 7 x ^ 71/ - 1 - (4 -771/tfP 7 x-71/) 7*-t?^S> 
> - 2 - * > 

(52) (4S, 3R) - 3- [(3S) - 3- (4-7 7W^D7x 
-71/) - 3 -fc PD#>>7D £71/] - 4- (4 - {[(2 S, 5 S, 3 
R 3 4 R , 6R) - 3, 4, 5 - h U h K P * - 6 - ( t F P * S/ 
^^71/) ^71/ h h*D-2H-b'7>-2--Y7l/] -l-7^>-4- 
-T71/} 7 x ~ - 1 - ( 4 - 771/* D 7 x ~ 71/ ) 7 -fe* S> > - 2 - * 
> 

(53) ( 4 S , 3R) - 3- [(3S) - 3- (4-7 7l/*D7x 
-71/) - 3 - t H D#S/7*P £71/] - 4 - ( 4 - {[( 2 S , 5 S , 3 
R , 4R, 6R) - 3,4, 5 - h 'J t p D*S/ - 6 - ( fc K D 

-5^71/) ^71/ 1 h*D-2H-£7>-2-^7l/] 7*?- 71/} 7 x 
1- ( 4 -77l/*P 7 x^7l/) >- 2 

(54) ( 4 S , 3R) - 3- C(3S) - 3- (4-7 7l/*P7x 
-71/) — 3— h KP^r^7*P£7l/] - 4- (4- {[(2 S, 5 S, 3 
R , 4R, 6R) - 3, 4, 5 - h U t PD*^- 6 - (kKD^i/ 
^f-71/) ^-71/ 1 HP-2H-t7>-2-^71/] -l-^>^>-5 
--T71/} 7x-7l/-l- ( 4 - 77t/#P 7 x^7l/) T-fe*^i7>-2- 
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(5 5) (4S 3 3R) - 3- C(3S) - 3- ( 4 - 7,b* D 7 x 
= *) -3-tFD^7nK*] -4 - (4- {[(2S, 58, 3 
R ' 4R > 6R > - 3, 4, 5-hUtFD*^-e»(tFD*^ 

-1- (4-7WD7x-jl.) 7-fe*^>-2-;*> 

(56)(4S,3R)- 3 -[(3S)-3 - (4-7WD7x 
= *) "4 - (4- {[(2S, 5S, 3 

Rj 4R ' 6R > "3, 4, 5-hUtI«D*^-6 - (hKD** 

7x-;i/-i- (7x-;i/) T€^s;>-2-^> 

(5 7) (4S, 3R) - 3- [(38) - 3- (4-7 W D7x 
= *) -3-tFD^7D^] - 4- (4- {[(2S, 5S, 3 
R > 4 R , 6 R ) - 3, 4, 5-hUtKn*>>-6- ( h K d *>> 

7x - jl/ - 1 - (4-^;P7x-^) 7*«^s;>- 2 

(5 8) (4S, 3R) -3- [(38) -3- (4-7WD7x 
= *) - -4-(4-{[(2S 5 5S,3 
R. 4R, 6R) -3, 4, 5-hUt I»D*^ r 6- 
^ ^t>-D-2H-^>-2-^1 x^- 2 ^M 7x 
-^-1- (7xr;i/) 7^fj;>-2-^> 

WTO* 1-12 fc*»H8©^*ft«ji^«wt*. &*>\ it 
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THf^^>-2-^-> (2)) 




#%#"J 1 - a : {b-^^I ( 1 - 4 ) O^fig 

fc£#J ( 1 - 2 ) ( 5 . 37g)0THF^(7OmL)^ 9 
— BBN ( 5 0 m L N 0. 5M T H F jg*) *'jp*s 5 ^fP^Ap^M 

SM^SSSt-^b^ K3PO4 (10mL % 3M zKISifc) * 
flnx 1 5^P^m#tfeo ^£^4 - ( t - 7?-;i/^ *-;i/*> u;i/*^f 
7*D^E^>-fe'> (3. OlgK PdCla (dppf) ( 
0. 7 3 g) ©DMFjgfifc ( 1 0 OmL) fciiDiU 1 8 BSH38t# L • 

TBAF (1 5mL, 1. 0M THF«) 3l$FM#b 

?^77<f - (SRi^iXfA :^*tf>=l:2)fc:T»Sl 
Us fti§r$&J (1-4) S3. 58g N 2fr^ (JR* 56%) £Tf§fco 

Mass (ESI) m/z : 662 (M+H 2 0)+ 

IE (Or) : 3430 cm-* 
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1 H-NMR (CDCl 3 ):2.71(dd,J=8.8,13.2H Z ),3.13(dd,J=2.4,14.2H Z ), 

3. 32~3.36( m , 2H),3. 45-3. 50(maH), 3. 60~3.74( m ,4H),4.48^4.68( 
6H) , 4.80-4. 95 (m, 4H), 7. 18- 7. 37( fflx 24H) 

##0J 1 - b : it^m ( 1 - 5 ) 

fc** (1-4) (3. 6g)^DD*H»j| (2 2. Om 
D tc N Mn 0 2 ( 9. 6 5 g) £ip* N 2 «?WHo«k»«Lfc. 

^« (1-5) «3. 46 g (ft* 9 7%) Si^Htflfco 
Mass (ESI) m/z : 660 (M+fl 2 0)+ 
IB (Or) : 1692 cm-i 

1 H-NMR (CDCl 3 ):2.77(dd,J=8.8,14.2H Z ), 3.16-3. 20(».1H),3. 32 
-3.36( m ,2H),3.49(dt,J=2.0,9.3H Z ),3.61-3.66( m ,3H),3.72(t,J=8. 

8H Z ),4.46-4.67(m,4H),4.81-4.97(i,4H), 7.18-7. 41( m ,22H),7.74( 
d>J=8.3H Z ),9.95(SaH) 

it^m ( 2 ) asm 

(I) <b*ft (1-5) ( 3 . 46g) 0h;i,x>g» (54.0 
mL) (3 N ^*a5-^^ ( 3 . 4 6 g), h 2,* ft (ft**), 
P-7A*D7=.;>(o, 6 1mL)SM s 1. 5«MIH 

(ID (I) Tfcfeiifcfc^to© h*x>«ft (54. OmL) fc 
nBuaN (5. ImL) 5 - (4-7 WD7 x^) 

^^ Dn> (i- ie*> **** ibmmwi_ 

IN HC1*» (1 5mL) 1 5*HB«* i,*. *«Jlft 

sir*, «a***-cft»u eai-e«j»UTs «i^et 
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(III) (II) T~mt>fttzib&yolZ M e 0 H : T H F = 5 m L : lm 
L 10%Pd-C ( 2 0 0 mg) SJiOi^ ak£&«KT£ 

'J^;i/*7A^dy^77-i - (^dd : p< * y -;i/= l 

0 : 1) fct»«U (2) H4mg (JR* 2 6%) £ftfc 0 

Mass (ESI) m/z : 554 (M+H)+ 
IR (Or) : 3376, 1737,1503, 1218 cm-i 

1 H-NMR (CD 3 OD):1.82~1.98(m,4H),2.65~2.78(m,3H),3.09~3.39 
(m x 7H),3.64(dd,J=5.4,12.2Hz),3.77~3.81(m, 1H),4. 94~4.98(nu 1H), 
6.98-7.05(m,4H),7.18~7.22(m, 2H),7.30~7.33(m,4H),7.38(d, J=7. 
8Hz,2H) 

^JfS09 2 

4 - (4-{C(5S, 2R, 3 R , 4R, 6R) - 3, 4, 5 - b 

>-2--f;iO 7x_;i/) ( 4 S *, 3 S *) -1- (4-7 

ji/tD7ir;i/) -3- C 3 - (4-7ib7|-D7xzjH :7ne;iO 
TH*?-^- 2 (3)) 

OAc 
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ftftftS UOOmg) 0ffiL) s)(tE 

t-N (0. 7 7mL), MvkSt& (0. 4 9 m L), DMAP ( M « 

ft^rftl (3) S 6 0 0mg (««7 7X) tT»it. 
Mass (ESI) «/ 2 : 722 (M+H)+ 
IK (Mr) : 1749,1506,1380,1221,1029 cm-. 

'H-HHH (">C1 3 ) : 1.8 2 ~1.84(»,4H),,.93( S ,3H),1.97( S ,1. 5H ,, 1 9 

8(S ^- 5B K1-9HS,1.SHK2.00(S,1.5HK2.02( S ,3HK2.61~2. 6 4(«2 

H),2.79~2.82(,,2H),3.07~3.08U,lH),3.56~3.69 (m ,2H),4.02~4 

23(.,2H),4.58(d,J=2.4H Z ),4.8 9 ~4.95( B ,lH),5.03(t,J=9.3Hz), 5 . 1 7 

(t,J=9.3Hz),6.!,0~7.007( B ,4H),7.08~7.12( B ,2H),7.18~7.24(„,6 
B) 

**H2 : (2-2) ffl^ 

4- (2, 3, 4, e-fhj-o-^^.j.j.^^ 
5/i '* ) ^>f*5'^3-* (flj 6 * (2-2)) 




2-2 



(6. 66 g ) t-TSt^BuLi (IOmL, 1. 57 
M ^»>i*)tM ltt |„ fcM (XI) t _ 78 
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h 5 1> □ j ? t h > ( I ) ( 7 . 3 l g) «r U£ 0 

V> o 

nhMz^m^foU-^ y (2 6mL) «j$?Us - 5 0°CT- 
EtaSiH (0. 82mL), B F 3 • E t 2 0 (0. 33mL) £iQ 

^> >; iiffr-h? & 9 b 4 — (g^x^;l/ : ^^r^ > = 1 : 

3) "CSIKU <bi§r$)(2 - 2 ) 1 . 48mg (J&# 1 5 

IR (KBr) : 3388, 1452, 1362, 1210, 1068, 1026 cm-' 

1 H-NMR (CDCl 3 ):3.49-3.'81(m,4H),4.04-4.96(m,13H),6.92-6.9 
5(m,2H),7.09~7.76(m,2H) 

#%0!l3-a :<b£rt) (3 -a) (D&tf, 

4- (2, 3, 4, 6-rh7-o-^>i;;i/-^-D-y;V3t 

7^>>;iO p< h^^$ ( ifH^f;vx^f;i/ Ub-&^ (3 -a)) 



fb^rt) (3-l)( 5 5 5 mg), * f-jv - p - t h* p **>^ > i/x 
- > (153mg), PPh 3 (394mg) ©THF (5. OmL) 
«{:DIAD (0. 3mL) 2 2KflH«tfbfc^ METt 
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: 3) fctliu fls*ft (3 -a) SI 8 0m 
g (JR* 2 6%) X-mtzo 

IE (neat) : 1713,1605,1434,1359,1248,1164 cm-i 
1 H-NME (CDCl 3 ):3.49^3.77( m ,7H),3.89(s,3H),4.07~4.11( m ,lH), 
4.19~4.22(m,lH),4.51~4.60(m,4H),4.82~4.89( m ,2H),4.94(s,2H), 
6.87(d,J=8.8Hz,2H),7.15~7.36(m,20H),7.96(d,J=8.8Hz,2H) 
3 - b : ( 3 - b ) (D&m 

4 - (2, 3, 4, 6-rh7-o-^>i?;^ j g-D_^ 1/3t 
^ /v>;1/ ) * h*^>^>i?;i/7;i/3-;i/ (<fb£$j (3-b)) 

OBn 

BnO /y . X AN OBn 

^yO^O^° Bn 
fMj* 3-b 
OH 

L i A 1 H 4 ( 1 0 mg) Oi-f;K5mL) git, fc^tt ( 
3 -a) ( 1 8 Omg) (D^-^K (5mL) «ft $ 0 "C ic Tin x. 0 
a»fctl6»M#lft«t*(2. OmL), 15%*BMb*h 

(o. 5mD *inzt Zo ±°>4 

**:^**>«1 : 1) fcT*«U ft£«r (3-b) $1 6 0m 
g (**9 3%) T-f#feo 

Mass (ESI) ffl/z : 684 (M+H+Na)+ 

Ifi (neat) : 3442 cm-i 

1 H-NMR (CDCl 3 ):1.56(s,lH),3.49-3.53(n.,lH),3.60-3.77(m,6H), 
4.08~4.12( m% lH),4.20~4.23(m,lH),4.52-4.61(m,6H),4.85(ABq,J= 
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11.2Hz,2HM.93(s,2H),6.88(d,J=8.8Hz,2H),7.15~7.36(m,22H) 
3 - c : (1-14) 
4- (2, 3, 4, 6-ft N 7-0-^>^jl/-/?-D-^Jl/3t 
7 J ^>X7^rt h* (<fb£$J (1-14)) 

OBn 




1-14 



(I) [4 - (2, 3, 4, 6-r h7-0-^>^;i/-^-D- 
t7 J i/)l>) hfr^>0. 3 g<DWMlbfcm3mL®mt, N 

BSO. 9gt^>y^^^-t^>>F0. 0-5 gSiPix. 2«fSJm 
Mift£-e£o £/ifr}££#£PU yx?JVx-r;i/3 0mL£j!jnx., 

- (^^x^-;!/^^^^ : ^^r^>= 1 : 8) fctSI'ttUfc. 

(II) (I) .fcDfc&ftfc^P^tt ( 2 2 4 m g) ©DM S 0 (3 
mL) m&£, NaHCO, ( 4 5 m g ) SiOiU ifittliFIs 
1 0 0 e C£T 4l^fP^^i$bfcs S^M^S^^x^;i/^^x;i/ (3 0m 

l) fctttmsu £«*£fi&*n£tt2kfc:Tasi*&N h u * 

ACt^lfeo SttSSAtifcs *b£«l (1-14) 
tt*&KkbTJK*2 6% (2XS) ffffco 

Mass (m/e) : 436 (M+)^ 394x307x 273>245^ 214, 163, 135, 105x 77,51( 
BP) 

IE (ne.at) : 2914, 1641,1437,1257,1017,954,708 cm-* 

1 H-NMR (CDCl 3 ,400MHz)c5 :1. 96, 1. 97,2. 06(12H, eaeh, s), 3. 75-5.4 
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0(7H,m), 7. 96,8. 02(4H,ABqK 10. 06(lH,s) 



2- (4 - C4-.{(5S, 2R 5 3R, 4R, 6R)- 3) 4, 
-V9>-2-4JU) m **/u} 7 x ( 4 S*, 3R*) -1- ( 

4 " 7WD71 ^) -3- C3- (4-7WD7x^) 7-D 

^y^i'y K (ft-&tj l 9 ) 



OH 

HO,,. JL.*OH 




19 S; i^\ r -- ; ^r 



^CQ 2 H 



( I ) (4-4) (3. 19g)07th>(22. O.m 

L) 2-7n^v|gi^ (0.7 7mL), 

*A (0. 9 7 g) §Jp^. N 4 On^AnMiftLfco ig$t»M> 

<<- {mWLSL?-)], : = 1:3) IZX^MLtco 

(ID (I) T'*#£>*lfcft&i3 (2. 9 3 g) ? h 

5kFD7 ^M (1:1, 4 0mL) CftHUfc. 10%Pd 
-C (0. 3g) £in£s 7k^^^T^^tT3NfF^^#bfc 0 -tev 

- (^dd^a ^^-^=10 : 1) ictll Ls I 8 

*.C1. 2 1 g, 51. 8% (2li)) fcTf#a 0 
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OBn 



4-4 




fcOBn 
.OBn, 

1) Br^CQ 2 Et , K 2 CQ 3 

2) H 2 /Pd-C 




18 



C0 2 Et 



fljr&ft 18 (-4 0 0 ms) 0rh7trD77 ( 5 : 

1, 3mL) fczfcKfcU^A (5 0mg) fcilliU SfiT8fifHs 

^;^7 A^Dx'h^^^^ — (^DD*ji/A — ;i/= 5 : 

1 ) ttiit^ts ftlir^ (19) £ 3 7 7 mg (IR*5 1 . 0% 
(311)) ttllSo 



18 




UOH 



THF-H 2 0 



OH 

HO /7 .X ,*OH 




19 



0-^*C0 2 H 



Mass (ESI) m/z : 636 (M-H)~ 
IR (KBr) : 3400 J722, 1503 cn-» 

1 H-NMR (CD30D):1.53(s,6HKl.81~1.95(m,4H)s2.65-2.68(m,2H) % 
2.72~2.78(maHh3.09~3.41(nu 7Hh3.62~3.66(nulHK3.77~3.82( 
m,lH) x 4.81(dxJ=2.0Hz,lH),6.85(d N J=9.3Hz,2H),6.97~7.02(m,2H),7. 
18~7.22(nu4H),7.30(d,J=7.8Hz,lHK7.38 (d, J=8.3Hzx2H) 



6- C(4- {(2S*, 3S*) -1- (4-7i^P7i-jl/) 



69 



WO 02/066464 

PCT/JP02/01481 

-3- C3- (4-7^D7x=*) 7D^) -i^ vw 
^>«2---fM (28. 3S, 4R, 5R, 6 R) -3.4 5- 

N >y K (ib^mi 7) 



OH 



0 a. 



.C0 2 H 



17 



fc*«2 ( 3 0 0 mgK TEMPO (2, 2, 6, 8 - * h * * 

r (10m*) (6. 6mL) ftttCttftltf* ( 

6. 6mL>, NaOCl (6. 6mL) ilCTSURS 

»*U <b*ttl 7£9 Omg (JR*2 9. 4%) tTf#fc 0 
Mass (ESI) m/z : 566 (M-H)~ 

IR (IBr) : 3388,1737,1509 ci-i 

1 H-NMR (CD30D):1.82^1.97( m ,4H),2.65^2.68(m,2H),2.71^2.79 
UaH),3.12^3.24(m,3H),3.34~3.52( m ,3HK3.62~3.68UaH),4.84 

(d,J=2.0Hz,lH),6.98^7.05U4H),7,18~7.21( m ,2H),7.29~7.37( m , 
6H) 

#%0J 4 - a : fb^-t? ( 8 - 2 ) 

»-P-<*>P»***7*=W)t,> «b&®> (8-2)) 
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OBn 




8-2 



D-p-hFD^i'7i-;^^>> (8-1) 16. 7 g © 2 N 
-NaOHTlcit 5 0 mL»icCu SOc 5 H 2 0 (12. 5 g) 

(D7ki o omhTkmrnztoz., 6 o°c-e immmnrzo 

S^t-^^lx 2 N-N a 0 KTkmm 5 0 m L s * * J 5 0 m L N 

3 0 0mLfciDis g^T* 1 § o #r £ 6 « U 7jc, 7 

•bh>tt^#ls ISjltS tfc&® (8-2) $13. 1 8 g (JR 

$5 1. 3 %) -Cf#*o 
Mass m/z : 212 (M-45)M22, 91(base),65 
IR (KBr) : 3022,1587,1509,1389,1248,1008 cn-» 
1 H-NMR (CD 3 0D):5.07(s,lH),5.16(s,2H),7.12(d,J=6.8Hz,2H),7.3 

4- 7 . 48 ( m, 5H ) , 7. 45 ( d, J=6 . 8Hz , 2H ) 
4 - b : ih&W ( 8 - 3 ) 

$nj (fc*4to (8-3)) 



<bi!rt> (8-2) 12. 53g(DTHF-7K(140mL) M$ 
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8-3 
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t*»Th'Jx^7 5> (16. 4mLK (Boc) 2 0 (13. 

5mL) ZMz.mU-?4®®Mftt% 0 THF*«flEH* U £S©7X 
Jlft 1 0X^>|*||ttpH4tn. Slxfjn^^ ( 

1 0 OmLxS) atB U N (1 0 OmLxS) gft*«* 

(1 OOmLxi) fcTWt N 4(g*tttt*- h ij <> A £t&4£ <T S 0 

***e*U (8-3) *1 7. 4 g (£ftft) T -f #fco 

Mass m/z : 357 (M+),331,301,283,256,212,148,120,91(base) 

IE (KBr) : 3298,2968, 1791, 1656, 1608,1506, 1452, 1392,1242, 1161 
cm- 1 

1 H-NME (CDCl 3 ):1.23(s,9H),5.05(bs,3H),6.94(d,J=8.3Hz,2H),7. 
32-7.41(1, 8H) 

4 - c : ftHrt> ( 8 - 4 ) (D&m 
(3S) -3- [4- IS)],***,) 7 x - 3 - [( t 

£tl ( 8 - 4 )) 




ft*#-(8-3) 14. 4 g © T H F (80mL) **T 
Mjx ^ 7 ^ (5. 9mLK ^;rWDD*^-|. (5, 
8mL) £Jn;L s 4 0#TO#Lfc&CH 2 N 2 /E t 2 0 (N, N- 
^^-FDV^7 (30g), Et.O (lOOmL), 4 0% 
K-OH*** (1 0 OmL) *ftl;t s 1. 5($F«#TSe 

AcOHfcta*(Oj;7y^>4»lPUfcft, x-y/r, ( 1 0 0 m 
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Us 7k (lOOmL) tmm Ltz'&, x-~T)VMbfrtSL 

tfiS*J«*7k ( 1 0 0 mL x 2 )s &m&mjk ( 1 0 0 mL x 1 ) fc 

HF :tR (8 OmL : 1 5mL) ®fat U&S^ Vx.- 
^0. 93g©h'Jx^7§>8. 3 mL Jg«£flDiU MUX 2 Bf 
F^I^tS, iEM4x-r^ ( 1 0 0 mL) 1 0 %H 

C ( 5 0 mL x 2 ) s 7k (100mLx4K ( 5 

0 mL x 1 ) $ct$#U ft* SULK* h >J>7AfS)lt5. 
* U Slii£7>-fe h U;i/ (80mL) mm hlfe^D B U 7 . 0 
mL, ^>i?j^n-7n*5. 7mL£fln;U ifif4HFII#tSo 
SiStftSftKx^-^x^T 1 ;!/ (lOOmL) tfRL10%^i>S 
*iS8E ( 5 0 mL x 2 ) N tSffigt* ( 1 0 0 mL x 1 ) s ftftAtt* 
( 1 0 OmL x 1 ) tTiife#b, «zk.«K^- F'J^ACTMtJ. 

^l/rn*^';!/ : n-^^r-9->=l : 2) CtlMtS £{b&® ( 8 - 

4) * 1 0 . 35g (M5 5 . 7 %) 
Mass m/z : 461(M+),404, 360, 314,270, 212. 180, 121, 91, 57(base) 
IR (KBr) : 3394,2956,1731,1689,1500,1290,1224,1149 cm-i 
1 H-NMR (CDCl 3 ):1.51(s,9H),2.89~3.12(i,2H),5.10(s,4H),5.09 

-5.13(m,lH)s6.99(d,J=8.8Hz,2H),7.30-7.54(m,12H) 

4 - d : fc^m ( 8 - 5 ) 

( 3 S ) -3 -3- [4 - (i>V 7 x-;P] 

rnK*>8^>s>^i^f;i/ttR« (8-5)) 
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HCI -H 2 N^ 




fcS* (8-4) (3. OOg) OMx^x^^ (3 0m 
L) «fcl7%li-x^-; Wl0lnUjD ^ 3®®®W 

= 1:4) *mXs ISilfb&s 3& s Hb£^ (8-5) * 

2 . 4 6 g- (Jfca&9 5.2%) T-f#5 0 
Mass */ Z : 361 (M-36.5)+, 344, 270, 147, 121, 91(base),65 
IE (Or) : 3016,2908,1725,1581,1512,1299, 1245, 1185 «-» 
1 H-NMR (CDCl 3 ),:3.05(dd,J=6.4H Z3 18.3Hz,lH),3.27(dd,J=6.4H Z) 

16.8Hz,lH),4.64~4.65(m,lH),4.94~5.03( m ,4H),6.89(d,J=8.7H Z ,2 
H),7.15-7.41(m,12fl),8.77~8.78(m,3H) 
4 - e : ih&m ( 8 - 6 ) 
(4S) -4- [4- (^>^;i/^-^^) 7 x - ;b ] TMf-yy- 
2-*> Ut^®) (8-6)) 



OBn 



A, 

8-6 

<b*«| (8-5) (6. 48g) (OMxHx^?*! 
(1 5mL) £*D;t N lM-K 2 C0 3 «II:T7;^tj|4{:t5, 
fta*****^ (3 0mLx2) tttt'tt ( 

5 OmLxi) fcx^^bs **M^hy*AfcTft«-r* 



o * 
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6mL, HJ^?;^ij;i/^D7^ H. 7mL^i0is gfit l 4 
6 5mLg^t U *^T2 M- t - /^;t/Y^|>>^A^D7 

>r k-x-t 1 ;!/^* i o . 7mL*mz, muh i smMmntz.o 

;vx^^;i/ ( 5 0 mL)s 1 0 %H C l&mm. ( 5 0 mL) £JD;L, 

( 5 0 mL x 1 ) iffitSo &b#tz%ffim*7k ( 5 0 mL x 
1 K figftSWzk ( 5 0 mL x 1 ), figfn^^7jc ( 5 O mL x 1 ) £t 

0:1) tills $ ^fcg B B a ^|if;HXr;i/ :^^i^>t 
T$#gK S£*£-rS (8-6) $2. 5 0 g (JR^60. 

7%) T-^So 
Mass m/z : 253 (M+), 162, 91(base),65 
IR (Or) : 3184,1749, 1698,1540,1410,1248,1100 cm-i 
1 H-NMR ( CDC1 3 ) : 2 . 84~ 2 . 88 ( ddd, J= 1 . 0Hz , 2 . 4Hz , 15 . 1Hz , 1H ) , 3 . 3 9 
~3.44(ddd,J=2.4Hz,5.4Hz,14.8Hz,lH),4.68(dd,J=4.9Hz,14.9Hz,lH), 
5.08(s,2H),6.09(bs,lH),6.97(dd,J=2.9Hz,7.8Hz,2H),7.28~7.44(m, 
7H) 

#€004 -f :<fb£^ (8-2 6) 

(4S) -4- [4- (^>V)\s**t/) -1- (4- 

7iWP7i-JP) r-VJ-ity- 2 - (8-26)) 
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OBn 




<b&® (8-6) (1. OOg) <Dmfo**U> (1 OmL) 
tHJz ^ 7 ^ (0. 8mL) 4-7WD7x_MDr^ 
7 ^ K (1 " 11 *>* * (ID ^r-hO. 7 5 g^io^s 4 

B^i^^;^*^ ( 5 OmL), 7 J< (5 OmL) t|| U 

50mLx3)}i&tUU *b*tHx^iXfMt* (5 0m 
Lfrff* 1) % 10XHCl*»i (5 OmL) s ISfDS WtK (5 0m 
L x 1) N ( 5 OmL x 1 ) fcTfcfrU h U 

**7-f- (-<>*> : x-^ = 12:1) CTISU f#*>;h,fc 

• ( fi - 2 6) * 1. 0 6 g (JR^ 7 7. 3 %) T-f#£ 0 
Mass m/z : 347 (M+), 256,210, 137, 91(base), 65 
IE (Or) : 1731,1620,1506,1380,1242 cm-i 

1 H-NMR (CDCU), :2.93(dd, J=3.0Hz,15.2Hz,lH),3.52(dd, J=5.4Hz, 

15.2Hz,lH),4.93(dd,J=2.4Hz,5.4H Z ,lH),5.05(s,2H),6.90~6.99(i,4 
H),7.24-7.43(m,9H) 

4 - g : ft&tl (8-27) 
(4S) -1- (4-7;i/tD7z_jl/) -4 - (tFD^<>7i 
-;i/) 7M?-*J>-2-*> (8-2 7)) 
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-fb^rt) (8-26) (2. OOg) OMifM7rib-^ J 
-Jl ( 5 0 mL) m®k 5 %A5 I?*; 0 . 20g^iIlxH 2 

A:7th>=10 : 1) hih-a^Q (8-27) £ 1 . 

36g (lfc*9 1.9%) Ttn^o 

Mass m/z : 257 (M+), 214, 120(base), 91, 58 

IE (KBr) : 3106,1707,1620,1503,1453,1383,1257,1218 cm-i 

1 H-NMR (CDCla ), :2.93(dd, J=2.4Hz, 15. 7Hz, 1H), 3'. 53(dd, J=5. 9Hz, 
15.2Hz,lH),4.94(dd,J=2.9Hz,5.4Hz,lH),5.22(s,lH),6.85(d,J=8.3Hz, 
2H),6.93(s,J=8.8Hz,2H),7.23~7.27(m,4H) 
4 - h : ih-^m (8-28) asm 

4 - [(2S) -1- (4-7^P7i=^) - 4-*#V7« 

® (8-28)) 
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ft*,* ( 8 - 2 7 ) ( 0. 3 5 g) Otft^l/WOmLHjt 
CWt'J^>0. 1 2mL, «*hij7^ D ^>^>| 
0. 2 6mL£*D;t N lftngftr*. (2 OmL) {3 

ttSMx^x*** (3 0mLx2) fcUffiu ttfttt* 1 0%H 
Cl*»* (2 OmL xi), Mif^ (40mLxi), ftftftg 
tK ( 3 OmL x l ) tt«#u *R*KR:*- h 'J*Att*ilt». 

****** : n -^*-y-> = 1:3) ittffi** 
(ft£#J 8 - 28) § 0 . 48g 90. 7X) "CffJ. 

Mass m/z : 389 (M+), 347, 252, 214, 186, 137, 119(base), 69 
IE (Or) : 1734,1509,1416,1383,1248,1212,1131,900 ci-i 
1 H-NME (CDCl 3 ),:2.94(dd,J=2.5Hz,15.2H Z ,lH),3.16(dd,J=5.9Hz, 

15.2Hz,lH),5.04(dd,J=2.5Hz,5.4Hz,lH),6.98(t,J=8.8Hz,2H),7.21~ 

7.25(m,2H),7.31(dd,J=2.0Hz,6.8Hz,2H),7.45(dd,J=2.2Hz,6.8Hz,2H) 
4 - i : ih-SW} (8-29) 

(4S) - 4- [4 - ({2S, 5 8, 3R, 4R, 6R) - 6- 

^tKD-2H-K7>-2-<fM 7x-;u] - i - ( 

4-7WD7i_^) 7tf 2 (8-2 

9)) 



OBn 
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ft^ ( 8 - 2 8 ) ( 0. 3 2 g) OTHF4. lmLgMfcO. 
5M-9-BBN/THF ( 3 m L ) 6 mmMtiH 1 3 o 

%.)&Wi%£U$. U 3 M- K 3 P 0 *7kmm ( 0 . 6 m L), TH 

F 4 . 7 mL, 0%M4 - hT-mt>fttc4t<&® 0. 2 2 g, PdCl 
2 (dppf) 0. 042 g ZMz-s 5 0 °Cf 1 6 mmUWt So £ 
MfcTk (3 OmLK Sixf^x^r;!/ (30mL) £Jn;ts -fe 
■^-f h ^S^g^^x*^;!/ (30mLx2)ttffiT^o 

Mmm%7k ( 3 0 mL x 2 K gaSl^m?^ (30mLxl) £T&& 

= 1 : 4) KtlSt'S ts ibG® (8-29) ft 0 . 209g (1R 
$45. 4%) -effSo 

Mass (ESI) m/z : 800 (M+Na(23))+ 

IR (KBr) : 2896, 1746, 1509, 1377s 1095 % 1068s750 cm-* 

1 H-NMR (CDC1 3 ), :2.69~2.75(dd, J=7.8Hz,14.7Hz,lH),2.89(dd,J= 
2.5Hz,15.1Hz,lH),3.12(dd,J=1.5Hz,14.2Hz,lH),3.30~3.37(]n N 2H),3. 
46~3.53(m,2H),3.59~3.74(m,8H),4.45~4.64(m,4H),4.81~4.94(m, 
5H),6.90(t,J=8.8Hz,2H),7.19~7.35(m,26H) 
4 - j : lh$Vd (8-30) 

3 - {(4S, 3R) - 4- [4 - ({2S, 5 S , 3R, 4R, 6 

R) -6- (^>^;i/^-^^>^ ^;i/) -3, 4, 5 - h u 

1- (4-7Wn7i-ii/) tf^vr-i? 3 
*>m*f-)Vx.Z^)\s {HG^m (8-3 0)) 
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2M-LBA/a^>-thf (1. 3mL) §THF 3mLC 
#Rbs -7 ( 8 - 2 9 ) 1. 0 0 g©THF (1. 5 

mL) mmzMz., immmnLtc'&*?)],7>7v u-ho. 132 

g <Z> T H F (2mL) ***io*s 0. 5Mi#t t ^ 0 £ M(C 

mmmty>^-T7K oobd *mtl, mcru mm*.?* 

^=r)V (6 0mLx2) aifit«, ttffittftttftlftff* (5 OmL 
xi) fcTft«H,fc« x «R*ttEft:>- h ij ^Ak t ^t5o 

: n-^^f^>= 1:4) Ctilt^^ ft^tt (8-3 0) 
* 0 . 7 9 3 g (JRJf£7 1.8%) T-f#fco 
Mass (ESI) m/z : 864 (M+l)+ 

II (Or) : 2854,1740,1509,1452,1362,1215,1140,1098 cm-. 

1 H-NMR (CDCl 3 ),:2.19~2.23(i,2H),2.47-2.59(m,2H),2.72(dd,J 
=8.8Hz, 14.6Hz,lH),3.04~3.13(m,2H),3.30~3.37(m,2H),3.42~3.4 
8(m,lH),3.64(s,3H),3.61~3.74(m,4H),4.47~4.63(m,5H),4.81-4.9 
4(m,4H),6.90(t,J=8.8Hz,2H),7.15~7.35(m,26H) 

0%M 4 - k : ib&ty) (8-31) (D&f$ 

US, 3R) - 4- [4 - ({(2 S, 5 S, 3R, 4R, 6R) 
-6- -3, 4, 5-h>M>W* 

50 W)tn-2H-K7>-2-^} 7xr;H -i 
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- (4-7;^D7l-jl/)-3 - [3 - (4-7;i/^D7l-Jl/) 
-3-t^rV7DlfjH 71Z?V>- 2-*> (<(b£& (8-3 
D) 



fls^^l (8-30) 1. 7 5 gOTHF-MeOH (20mL) I 
r&fczk 5 mL N L i 0 H ♦ H 2 0 ( 0 . 0 8 4 g) ?&JP^s g*£T- 4 
1 0 %H C lzk&r&fcTMlc Us ff^x^^x^x 
71/ ( 3 0 mL x 3 ) tt«t5. $M£g£bs ^&^> a - 

U ^JV*7A7PV ^77^ - (^^x^^aD^x^ : n- 
^dp-^>=l : l) IctMMU 4S&«l&<o tifea^ii^© 

mW<M&tt>*3~l' > (8. 4mL) M C 2 M - ^J- ^ if U ;v ? □ ^ ^ 

Kott-fts^^-i/ ( o . 8 4mD $iD^.x ifis i e.nmmw 

UfcgU $g&£®*U ?71/- HO^D^ h*£f#£o 
T^**>£ A ( 0. 0 8 4 g) OTHF (lmL) »8«K3 

(0. 4 7 g) OTHF (8mL) ^^iDls 3 0#|H&Sfc-r*. 
mtm^^U&y, ftfil 0 0°C-C2llt|glS£ffiU 0. 3 6 8 gOTH 
F (8mL) »»«K:*^Tn ^SMS tfc ^ U - * -)VU,M<0 T H 
Fjg«i£JniU IfiTl^F^WtSo ^e^AlO'CfPd (Ph 3 

p>4 (o. oesg) ^jflxs 5ftm&Ltcmm?u7o( k©thf 

(7mL) »«*iP;lx SItmBI«#t5. EJfcttfcl 0%HC 



OBn 




F 



8-31 
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1*** (2 OmL) ftftii, Kitx^x*^ (5 0mLx2) 
ttffiL, ttffilftft* (5 OmL x 2), ttfflfttt* (5 OmLxl) 

^*tf>.= 1:5) fctlitS fc % (8-31) to. 91 

0 g (JR*7 3.7%) rmtco 
Mass (ESI) m/z : 551 (M+Na(23)+1)+ 

IE (Or) : 2920,1746,1690,1610,1310, 1280, 1240,1100 cm-i 

1 H-NMR (CDCl 3 ),:2.23-2.42(m,2H),2.72(dd,J=8.8Hz, 14.7Hz,l 

H),3.09~3.74(m,llH),4.46~4.63( m ,4H),4.66(d,J=2.5Hz,lH),4.81 

-4.94(m,4H),6.91(t,J=8.8Hz,2H),7.11(t,J=8.3Hz,2H),7.33~7.89( 
m,26H),7.96~8.00(m,2H) 



US, 3R) -4- (4- {[(2S, 5S, 3R, 4R, 6R) 
-3, 4, 5 -h'jhKD*>>-6 - (b ^ t h* 

tD71 -^) -3- [3- (4-7W&7x-iH -3-#*V 
7DK ^ 2 - (fc^ft (2 6)) 



fc** (8-3 1) (0. 27g) ©ttfc**i,> (5. 4mL) 



mmms 




■26 
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7 8°CT* 1 M-BB r 3/t&fc*3-U>mm (1. 8mL) 
£in£s lmmUWtZo Sjfctt&fc* (3 OmL) £dd 
*;i/A (3 0mLx3) fliffit* «o ttffi^^TK ( 5 0 m L x 1 ), tl 
ftltWzk (5 0 mL x 1 ) N fiSfllAft* (50mLxl) tcTift&U 

*7A^DY^77-f - (^DP*i^:^;- ;V=8 : 1) 
tfitStft^tl ( 2 6 ) § 0 . 1 4 7 g- (JR* 8 9 . 1 %) T'# 

Mass (ESI) m/z : 568 (M+l)+ 

IR (KBr) : 3400, 2902, 1737, 1680, 1596, 1506, 1386, 1224, 1152, 1134, 1 
086cm- i 

1 H-NMR (CDaOD), :2.28~2.34(m,2H),2.74(dd,J=8.3Hz, 14.6Hz,l 
H),3.09~3.39(m,10H),3.64(dd,J=5.3Hz, 11.7Hz, 1H), 3. 78(dd, J=2.4 
Hz, 11.7Hz,lH),4.95(d,J=2.4Hz,lH),7.01~7.05(m,2H),7.22~7.26( 
m,2H),7.27~7.38(m,6H),8.06~8.10(m,2H) 

mmm6 

3- [3 (S) -3 - (4-7;^D7ix;i/) - 3-th* P*^ 
7ntiH - (4S, 3R) -4- (4- {[( 2 S , 5S, 3R, 4 
R, 6 R ) - 3, 4,5-hUbh-D^^>-6 - (kFD#^>^ 
;v) ^;i/t K d - 2 - M=7 y- 2 --f ;w] 7xr.;iO -i- 

( 4 - 7;i/^"P 7 xci;i/) T-fe*f-^>-2-^> (fl3-&«9 (22)) 
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OH 



OH 




H0/ rV° H H» ph HO/^.OH 



KOt® (8-3 2) (0. o 6 1 «) i-20XJm^l/> ( 
0. 6mL) lz%MLtz^ (2 6) (0. 115 g )■ ©jfifc 

(2. 8mL) mmzmzs 2mmmwi,tcm, 

2mL*Mz., M-C l*Hft*r«. ffRx^x*^ (3 0m 
L)s 1 0XHC1*** (3 OmL) fcjp*, ffRx^x^^ 
(3 0mLx3) It&ffiu JAUttft* (3 0mLx 3 ) s 
(5 OmLx 1 ) tt^u &7«g£;>- M *AfcT**r*. » 

M:;t ^^ =10 : 1) fcT»«r**:fc*to (22) *0. 
0 8 9 g (JR^7 7. 1 %) t^^o 

Mass (ESI) m/z : 570 (M+l)+ 

II (Or) : 3370,2902, 1725, 1506, 1389,1218,1083, 1011 cm- 
1 H-NMR (CD30D),:1.88~1.99( Q ,4fl),2.76(dd,J=8.3H Zj 14.2Hz,l 
H),3.09^3.40(m,7H),3.64(dd,J=5.4H Z> 11.5Hz, 1H), 3.79(dd, J=2.0H 
z, H.7Hz,lH),4.65(dt,J=4.8Hz, 6.4Hz, !H),4.85(d, J=2.0Hz, 1H),7. 
00~7.09(m,4H),7.29~7.40(m,8H) 



ih<&® (8-3 3) 0^$ 
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(4S, 3R) - 4 - [ 4 - {( 2 S , 5S, 3R, 4 R , 6R) 

-6- [(^>^;i/;t**>) - 3,4, 5-h'J^>^;^ 

h*D-2H-E7>-2--f;i/] 7 x - - 

1- (4-7Ji/tD7i^) -3- [(2E) 3- (4-7;i/;*D 
7xn;v) - 2 - 7*D 7*-fe*^^>-2-^-> (ft-^t) ( 8 - 
3 3)) 

OBn 




8-33 



2M-LDAA7^>-THF (0. 6 m L) £THF (1. 5 
mL) Is - 78 °CT'{bl^t) (8-29) 0. 3 3 6 g©TH 

F 3 mLSHtfciniU 30»«»lfcfts DMPU (1, 3-:7* 
^;i/-3, 4, 5, 6-rh7bFD-2 (1H) - K U 5 ^ 7 >) 
1 . 8mL^iD^s Mtc 3 O^jl^no £jft«fc 4 -7;i/^DS/> 
t^^OYO'O. 1 llgOTHFl. 5mLSi*JlDXs 30 

aiBijmufc-fcs iain^<bT>^-T^^ (3 OmL) fciniu g*s 

tSt. M^;^*^;!/ (50mLx2) jftHJU J*ai**7K ( 
5 0 mL x 3 K ISiftJ^^TK ( 5 0 mL x 1 ) fclTifc&U MikUM 

P^h^77-f - (IflifiUXfJb : n--^* tf>= 1 : 5 ) (3 
T«f«r*fc<b£«l (8-33) £0. 2 5 3 g (IR*6 4. 4%) 
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Mass (ESI) m/z : 934 (M+Na(23))+ 

IE (Or) : 2890, 1746, 1509, 1383. 1359, 1224, 1137, 1098 cm-. 
1 H-NMR (CDCl 3 ),:2.63-2.88( m ,3H),3.12(dd,J=1.9Hz, 14.7Hz,l 
H), 3. 20-3. 38(m,4H), 3.47-3. 48(m,lH), 3. 59-3. 74(m,5H), 4.45-4. 

63(m,4H),4.65(d,J=2.4Hz,lH),4.81-4.94(]D,4H),6.12(dt,J=6.8Hz ) 

14.6Hz,lH),6.45(d,J=14.7Hz,lH),6.90(t,J=8.8Hz,2H),6.95(t,J=8.7 
Hz,2H),7.14-7.35(i,28H) 



-fb^tl (25) (D^Wi, 

4 - (4-{[(5S,2R, 3R, 4R, 6R) - 3, 4, 5 - h 

-2--f*] X**} 7x-;w) - (4S, 3R) -1- (4-7* 
tD71 -^ -3- [3- (4-7Wn 7 x-^) 7-Dt^;u] 7 
■if^^>-2-^-> (ft^fc ( 2 5)) 



OH 

HO *.^.*OH 



XT"}* 




( 8 - 3 3 ) ( 0. 23g)0**;-.,t / - TH F(lOm 
L) «fc5%;^^A-^ 0 . 1 1 5g*a D ;U *£#*#B 

-;i/=9 : 1) fctiil, »6*lfctt««ftx-5r^/^*^>fc 

86 



WO 02/066464 PCT/JP02/01481 

Z&mfc?Z (2 5) £0. 113g (JR*8 1. 1 % ) T* 

If So 

. Mass (ESI) m/z : 554 (M+l)+ 

IE (Br) : 3394s 2908, 1737, 1506, 1386, 1218, 1089 cm-» 

1 H-NMR (CD 3 0D), :1.88~1.95(m,4H),2.66(t, J=7.3Hz,2H),2.75(dd, 

J=8.3Hz, 14.2Hz,lH),3.09~3.40(m,7H),3.64(dd,J=5.8Hz, 11.7Hz,l 

H),3.78(dd,J=2.5Hz, 11.7Hz, 1H),4. 91(d, J=2.0Hz, lH),6.97-7.04(m, 

4H),7.18~7.33(m, 6H),7.38(d, J=8.3Hz,2H) 
##« 5 - a : <b*» ( 1 1 - 3 ) ©fcfifci* 

5 - (4-Tif-10 } 10-J?^^-3-*;**y-3-f7 
MJ D [ 5 , 2, 1, 0 1, 5]7=pb>-4-^;i/)-5-^^r 
V^>^>l^f;i/XXril/ Ub-&$3 (1 1-3)) 




(R) - ( + ) 2, 10-*>77^;^A (0. 89g) Oh 
;i/x> ( 1 4 mL) fttf?"r\ Tk^ft^ h U £ A ( 0 . 18 2 

*v-A*n/- r (o. 8 1 6 g) ziuz.s.'gu-t: lmmmntZo 
fcj&m*MmmfcT > -77k (4 0mD ta?, sfixf;vxx 

(5 0 mL x 2 ) IfliUJ-r^o tfl tHift £ SS^P^^zK ( 5 0 mL x 

Bit**' 'J3l3^*7A^D7F - (^DPWA : T-fe h 
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mmrzts kg® < 1 1 - 3 ) * i . 3 o g (j^g i . s%) -e 



Mass m/z : 343 (M+), 312, 279, 129(base), 101 

IE (Or) : 2944,1720,1689,1440,1413,1389,1335,1215,1050 cm-x 

1 H-NMR (CD 3 0D),:0.97(s,3H),1.16(s,3H),1.35~1.41( m ,2H),1.87 

~2.12( m ,7H),2.39(t,J=8.3Hz,2H),2.78(t,J=7.4H Z ,2H),3.46(q,J=4. 
4Hz,2H),3.67(m,3H),3.85~3.88(m,lH) 
##M 5 - b : fb^-tj (11-10) 

(4R) -4- {(1 S) [(4-7WD7 
^ M _ 5 _ (4 _ 7 , 1f _ 1 0j 10 .^^ 

-3, 3-^ + V-3-?7hij^D-[ 5) 2, 1, 0 1, 
5] 7=*>-4-^) - 5 -**y-i> * 5^ (ft 

(11-10)) 




ill 



TiCl 4 (0. 23mL) ( 1 OmL) 

^Ts Ti (0 iPr) 4 (0. 2mL) ftinit, 1 5#|?3ji#Lfc 
^ (11-3) 0. 6 5 g(DMfc*?is> (3. 5mL)§ 

*ftin^ 5^TOtS, ^^^^V7D^i^ 7 ^ (o. 
7 2mL) * 1 W|Btt»tfc» % -2 O-CaiU ( 1 z) -7 if 
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- 2 - (4-/Df7i-ib) -1- (4-7JbtD7i-;i/) x.=r 

y l . 15 gomhtl-vy (3. 5mL) **&JD;U 3 D#p^m# 
T£o £j&ifc£M-&<fb/ V y (lmL + 5mL) ItU*., 
Cib, 1 0%^^ 7 Jc^yS (3 OmL) fciDX-s mmx-l-frx-XTfr 
(50mLx2K JftlBts $tH*&&7k ( 5 0 mL x 1 ), MfiWTk 
(50mLxlK tSfn^^TK ( 5 0 m L x 1 ) fcTi$fc#Lx SSTkfdfc 

- (£DD*;i/A;7-feh>=5 0 : 1 1 ) N (M 
x^;i/xx^^ : n--v^1t>= 1 : 2) tiTl^l^ ft^tl ( 1 1 
-10)4 0. 7 0 8 g (JR* 61. 1 %) T'tffco 
Mass m/z : 622 (M+2)+,620 (M + ), 343, 278, 200, 135, 95 
IR (KBr) : 3376,2944,1734,1683,1509,1437,1269,1131,1059,1008 



1 H-NMR (CDCla), :0.95(s, 3H),0.95(s, 3H), 1.24~ 1.39 (m,2H), 1.60 
~2.04(uu 5H),2.28~2.33(m,2H),3.45~3.57(m,3H),3.62(s,3H),3.79 
~3.91(m,lH),4.56(t,J=9.3Hz,lH),4.95(d,J=10.2Hz,lH),6.34~6.38 
(m,2H),6.71-6.76(m,2H),7.17((l,J=8.3Hz,2H),7.41(d,J=8.3Hz,2H) 
5 - c : ft£r$5 (11-11) <D&I$,& 

3 - [( 4 S , 3 R) - 4 - (4-^P^7x-;i/) -1- ( 4 - 

7;i/^-P7x^;v) -2-^^V7-gf5?>-3-'f;i/) :rnen> 




Br 
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(11-10) 0. 62g(Dh*x>(lo BL )Mt5 
0-C-CN, O-^y^;^,,,^^, h* ( B S A ) 0 . 4 

^^7^.ny^ 5t N7^ (0. 8 4mL) 

5 0^t3*H«#m-* o KJ6**Ma T ^ u (i 

mL) 5#|^#L7c^ 10XM** tt (i5mL) ft 

HI^X7^ ( 50B LX2) ttffiT^o ***** ( 
.SOmLxi), Igfllliir* (50mLxl)fig M ^ (50mL 

xi) fct.**u i«in-j^i:T^t§ 0 »«s S4u 

n-^^^> =1 : 3) ttMu (1 1-1 1) $0. 2 

27g (JR*6 6. 7%) tH 5o 
Mass m/ Z : 407 (M+2)+,405 (M+),270, 208, 169, 129(base), 95 
IR (IBp) : 2938,1758,1503, 1440,1371,1233,1101 cm- 
1 H-NMR (CDCl 3 ),:2.21^2.56(m,2H),2.49~2.61(m,2H),3. 08-3.1 

2(ia,lH),3.67(s,3H),4.66(d,J=2.5Hz,lH),6.92-6.97(B,2H),7.18-7. 
22(m,4H),7.51(dd,J=1.9Hz,6.3Hz,2H) 
##08 6 :4h&® (12-4) 

3- {(48. SB) -4- [4- (3- {( 2 S , 68. 3R, 4. 
R. 6R) - 6 - ('O****^^) _ 3> 4> 5 _ (hy ^ 

>) 7x^] - 1 - (4-7WD 7l ^) 

3-**} /DtDVI/^x^ii, « bl ^ (12-4)) 
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fcG® (11-11) 575 mgfc3-.(2, 3, 4 , 6-rh5 

g^MJxf;i/7^> (5mL) t^l, Aril^K b »; - o 
-F'j;^770.(43mg) fc*i^7y £ A ( 1 6 m g ) 
it 1 0 0°Cfct 1 3l8iH«#fSo IStMls *$g«J4 3&JLfc 

Mif;nxr;i/ ( 5 o mL) t#Ru i o mmik 

n-^*V>= 1:4) £T*it®£-rSi:, ftl^tJ (12-4) * 1. 
1 g (Ifc* 8 7. 0 %) Trfffco 
Mass (ESI) m/z : 890 (M+l)+ 

IE (neat) : 3016^ 2896, 1741, 1503. 1371, 1215, 1092. 831^ 747 cm-i 
1 H-NMR (CDCla), :2.23(q,J=7.8Hz,2H),2.44-2.60(m,4H),3.11(m,l 

H),3.33-3.44(m,3H),3.58-3.75(m,4H),3.66(s,3H),4.54-4.94(i, 9H), 

6.38(m,2H),6.91-7.32(m,28H) 

»s>nfcfti-&«5i±##0O4- (i), u), (k) Rvnmms, 6, 

7, 8 fcft^T-j&SS (I) *»S^fiJt*ffl#i:3&*« 

. (4S, 3R) -3- [(3S) -3- (4-7j^D7i-ib) 
- 3 - t h'O^r^yD - 4- (4 - {[(2S, 5S, 3R, 4 
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R , 6R) - 3, 4, 5-hUtHD*S/-6 - ( h K n * */ * * 
> Ut&®5 0) 



OH 

HO* JL a qh 




7jc«fb^-h '^A4. 5 mgODMF (lmL) Batt£**T2, 
3, 4, 6-o-^h-5^>S/;u-i-^^j-i f .. > _ / 5_ D _^ ;1/ _ 1 ^ 

5;WM^^6 2mg0DMF (3mL) «$j)D;U 2 0# 
HUmLfcfcs (4S, 3R) -4- [4- (3-rnt7DKi) 
7*_;i,] - 3 ~ [(3S) - (4-7WD7x^) -3-t p. 

°^ >7D ^ -2-7^i;>-2-t>57mg0DMF (3 
mL) «tt&jD* H mUT:2®®Mfti-Zo Rtom*** (2 0m 
L) fcttjS, iix^;bx7,r;b ( 3 6 m L x 2 ) JftHJ**. ftfttt 
(3 0mLx2) N fiftfttt* (4 OmLxi) {c T ^bs M 
**»^^*^»>AfcT«S«1-*o ««K«S5&c Us IS^THF (5 
mL)-MeOH(5mL)iSIHs 5 %?^ *J f, ju 5 0 m 

DD*;UA : ^^y_ ;l/:= 10:1) fcT»« tTfb^rtl 5 0H3 
mg (Jfc*6 1.2%) -£f#fc 0 
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Mass(ESI)m/z: 628(M+1) + 

IR(KBr): 3388, 2902, 1734,1509, 1389, 121§, 1080 

1 H-NMR(CD 3 OD):1.87-1.97(m,6H),2.73(t,J=7:4Hz,2H),3.10-3.15( 
ni,lH),3.12-3.39(m,5H),3.52-3.57(m,2H),3.53-3.69(in.2H) ) 3.78(dd, 
J=2.0Hz,10.7Hz,lH),3.87(dd,J=1.0Hz,10.5Hz,lH),4.64(bt,lH),4.85 
(d,J=2.5Hz,lH),7.00-7.09(m,4H),7.27-7.37(i.6H) 

(4S) - 4- (4 - {[(2S, 5 S, 3R, 4 R , 6R) - 6 - 
* 3 , 4, 5 - h »;^>^;i/^^r$/] ^Jl 

t h'D-2H-t7>-2-^Jl/} xfjl/- 7 - l- 7i- 

2 -^-> (ih&m 1 9 - 9 )) 

OBn 




3-t FD^i/-N-7 
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^ F (9 5 Omg) ©x^y-;i,-.ttfl3^^l/>jgtt (3 : 1 , 4 
mL) {3RuC12 [(S) -BINAP](^dd [(S) - ( 
-) 2, 2' fcT*- (j;7izW77^') -1, i» 
*3 »:r-*A (II)) ii(12mg) 100S5^ 

<b^r^ (19-6) £ 7 2 5 mg (JR* 7 6 % s ?*«*9 9%e. 
e.) T'ffSo 

m.p.=210~212°C 

Ca] D : +33.0 (C=1.0, THF) 

Mass(m/z):319(M+) J 183,157, 135, 93(BP)65 

IR(KBr):3316, 1614,1599,1530,1443,1368,1065, 693 cm-! 

1 H-NMR(DMS0):2.69(dd,J=4.4Hz,14.2Hz,lH), 2.77(dd, J=8.8Hz, 14. 
2Hz, 1H), 5.16(n,lH), 5.69(d, J=4.4Hz,lH), 7. 14(t, J=7.3Hz, 1H), 7. 
40(d,J=7.8Hz,2H), 7.46(d, J=8.3Hz,2H), 7.64(d, J=8.3Hz,2H), 7.69 
(d,J=7.8Hz,2H) 

##M 8 - b : it-Sty (19-7) 
(4S) -4- (4 - 7ot7i-jH - l-7i-jl)-7-g^iJ 
>-2-:*> (19-7)) . 

rr 

19-7 
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fc-&m (1 9-6) (500mg) © T H F WiW. (7mL) lc s - 
78gfctDIAD ( *? 4 V 7*p 7 *J jbjutf * i, - h ) ( o . 
67mL) i: P P h 3 ( 4 7 9 m g ) OTHFjgi (3mL) 

: Wifjl/i7fil/= 5 : 1 -» 2 : 1) tXlitS^s 
tfj-&#J (19-7) $ 2 6 0 mg (JR* 5 5. 2 %) 

m.p. = 113~115°C 

[a] D : -146.0 (C=1.0, CHC1 3 ) 

Mass(m/z):301(M+),260,184,103,77(BP) 

IR(KBr):1728, 1599, 1485, 1377, 1149, 828, 750 cm-i 

1 H-NMR(CDCl 3 ):2.91(dd,J=2.9Hz,15.1Hz,lH), 3.56(dd, J=5.4Hz, 1 
5.1Hz,lH), 4.98(dd,J=2.4Hz,5.9Hz,lH), 7.04-7.52(m,9H) 

fc-Sm (19-9) (D&m 




Zn (Cu) ( 1 0 6mg) OTHF-HMPAit (3 : 1, 
4mL) (19-8)(1.0g)«iUiU3 
*Zo EJfc«fc 0&&TT»K^7^*A ( 1 . 7mg), 2 - (^ 
-tert-yf;^77^) £7 xn;v ( 4 . 4 mg) 5 
#BB«#bfc&x -fb^^l (1 9-7) (223mg) £*n;LSo EJfo 
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tt**Ms-c»«ft, iox«*ii(5o a L), 

Zt» (3 0mL) ««T«%*«Jif«. 5«*M** ;r , x 
^^(5 0mLx2)J»iHu (5 OmLK 

* (5 0mL) fcxttfru i7j(I^MJ^fcTMt5 

i^ B li:lt4 8 Omg (IR^8 4. 3%) 

i.p. =95~97°C 

[«3»:-61.2 (C=1.0, CHC1 3 ) 

ESI-MS(m/a) :796(M+Na)+, 774(M+1 )+ 

IR(Or) :2854, 1749, 1 599, 1497, 1452, 1371 ,1212, 1068 cn,- , 

1 H-NM£(CDCl 3 ):1.71-1.75 (m ,lH), 2.04-2. 10( m , 1H), 2.63-2.74( m , 
1H), 2.81-2.87(m,lH), 2.94(dd,J=2.4Hz,15.1H 2 ,l H ), 3.18-3.22( m , 
1H), 3.29(t,J=13.1Hz,lH), 3. 36-3 . 40(m, 1H) , 3. 53(dd, J=5. 9Hz, 1 
B.1H..1H). 3.59-3.75( D ,4H), 4.55-4.66< fflj 4H), 4.80-4.88( m , 4H), 
4.96-4.98(.,lH), 7.02(t,J-6.8Hs.lH). 7. 14-7.37(m, 28H) 
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B * © « B 



1-. ( I ) : 




/a 

4-(^3)q 



(R 3 ) P 



(I) 



Ci-CsOT;^^^ -COORu (b): 



T-^-r*s ( a) : 



CS#n R«fc*-CH»OH£ N - CHjOC (0) -Ri|£Xtt-CO 
2 -RJs R 3 li-OHlXti-OC (0) -RiS> R 4 tt- (CH 
2 )kR 6 (CH 2 )i- «&U ki:lliOX{±lW±©IKt^^ k + 

- C H = C H - s -OCH»-s'*^;^Xtt-CH (OH)-T 

(a). St^tST^So 



H3CXH3 



( b) 




( a ) 
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2 . -»3* (II) : 

a>^X o^ x (n) 

(R 3 ) P • 

T*^£ti3{h<&t/£ s -JtSsS (in): 




^(R 3 )q 



N^t Off) 
l^CR 3 >r 

jl A 
"TJ—A4 

3 . -figsfc (IV) : 
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CR3)q 

(W) 



n s q N r. Ajn A tRWR 3 &±f3 fc H Co) 
-JRS (V) : 



A 2 ^ 

X 



jcr •. (y) 

Al <Rs)p 

(55#x A i\ p. X. &tfR 3 fc2:±HBf3|5Jbo) 
4 . -jftsS (VI) : 



( R 3>p y 




HN- 



(VI) 



(R 3 )r 

(ftfps n N Pn q N r N A u A 2 . A3, A 4&tfR 3 Ji±I3£ III 

T^^iisns^cDHSIlSjeftff^ca:*!**^^*-*!^ (I) -c 
5 . -tt-S (VIII) :. 
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(R3)r 

(5^*s Ai N A 2n A< n R 3n n s p s - q, RTfi r ft_tf3i: [S] 
T*^^ti§^b^t)i:-^^; (IX): 

ft 



R<5-(CH2) O R 2 

C^^K R2St>*R 3 {i±H3^|5lb-t:$ ) t), R 6 {iAD^>ii^ N -c 
H=CH2Xii-CH 2 OH§it.) 

T* ^ 2 n % i b ^ ^ fc ^ ^ v r tJ > ^ R ^ g ^ ^ ^ ^ & ^ ^ ^ ^_ ^ _ ^ 
& (VII) : 



(R 3 )r 

•K A is A 2s A <s R 3x n N p, q N RTFr.l±±mt® tT^ . 
R 7 {*^^^ (-), -CH = HC~, Xli-0CH 2 f^ o k 




(DC) 
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«k * ifiim 3 u * x n -)H&Tfflo 
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[2002^7^15B (15. 07. 02) gjg*$5£9 : (BMMS«|0!>R«(O«SB 
UmmZtitz ; tea>«*0>tfil8tt£Jg&U (2K) ] 

i. mmm (i) : 



Ci-C»©7;i/n^>>S N -COORk «a (b) : 



T-^f^x Xtt&sS (a) : 



C5$*s R 2 li-CH 2 OHS, -CH2OC (0) -R,1XI±-C0 
2 -R.ST-^So Rjli-OHiXli-OC (0) -RJtifeS, R 
4(i- ( C H 2) kR 6 (CH2)x-S (<BU kfc lttOXttlJBl±©lE 
k + lttl OttT©lEttTf*S. *fcR6tt|g££«U 
(-), -CH = CH- N -0 CH 2 - S ^;u^-;uaixi±- C 
H (OH) -T*fc£o) T-feDx R4«ttIK*jB*-Ifc*J§i*«D|S£-C 




(I) 



H 3 <r>CH 3 



(b) 




(a) 
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T-^£ft£to£$5Ui*©3il^fcJfci*&bl#Siio 
2 . (ID : 



T**£*x*<b£^fc> -$5$ (III): 



(5S4U Asx Ra&Viu q. r tt±BB£!EU Co) 

z tZftntt £-&5£ (I) T^£ft£fc£^X&3£ ! 3 5: $J£E i F&b 
3. -8*5$ (IV) : 
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2. *02»*©«5i8^1^©{b^^i:5lffl3Ci^WO9 7/1 6 4 5 5© 

^^mm^-mmm^m^x^ ltv^ 0 i-t£t>h p-??? 

— Slffi^CI^WO 97/16455 <D?\—J» 1 12 *fe<D -ft 





( c) 




(e) 
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3IJ8;SCSfcWO 9 7/ 1 6 4 5 5©^ W- A 1 fB^-ffc^^ G# (b) 
, (c) , (e) £>g©^, fcJKIiSC*- (-O-G) 
^•UTV>2>o t*b% P - 9 ^ ^ Afl5*«IOO - ^ 5 a */ K (O-IB&ftO 

(2) Sfc, #®8#0f&fflSM«#<fc£«3££<' % 'tx R 4 ©k, 1^0 

LTV^ 0 1-ftfc>^j3-7**A{t^0>C-^!J a?/ K (C-E«#) 
•Cfc^o 9IJfl:fcttW0 9 7/1 6 4 5 5©* V~-*lB<fe©G# 

(a) Thn h'vvyym&MtfL'tz&mm'f-onw 

WKDO-yy a$/K (O-82i0t#) fc*oTV*5, CKD/SKE^T, #® 
^jfc^fcHBlJfi©^'^*, 3IJB*tftW0 9 7/1 6 4 5 5<D*V-A 
11S«©G# (d) m<D4t&V>}bft&'tZ> (ifc5$#Ha) o 




3IJB:fcift©G2S (d) £ #®3SKtf>fc£<8> 



3. ±t&o£{b&Vo<»ft%%}%V>#&*&Wi'Z>* 
(1) 0 -99 9 Aik&tfoOO-yi) =»V Kte, ^h7t_Kotr7^« 



105 



WO 02/066464 



PCT/JP02/01481 



mmfrmm+ktaot uts , mm?-***?***!*** l*v\, 

&#fcfcofc/*-?^A<{^<£ 0 -^y =ixK« v ^ftus^-?*, 
5/i>®(c#^5^y a^~**aus**^ i-/£fc*,^rtoftmx 

aS/Ktt, 3IJB*ilftW0 9 7/1 6 4 5 5 V- A 1 faft© 0 - 

7^A{b^«r, ^^^-CC-^y=.^K^ffi^T^i"5^^ 

( & ± ) 
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